, the amount of masking predicted by the high-compression model for the combined maskers (M•s) depends on the magnitude ofM,• = Ms. As M,• and M s increase together, the amount of additional masking produced by the combined masker also increases; i.e., b is greater than 1.
The high-compression model reduces to the power-law model when b = 1. It also is possible, however, to alter the power-law model to make predictions comparable to those of the high-compression model for b> 1. The particular modification suggested here is to treat the quiet threshold of the listener as a masked threshold resulting from a continuously present internal noise and to assume that both the internal and external masking effects are compressed before they combine (Humes et al.,1988) . In this scheme, there is no such thing as the masking due to either masker A or masker B "alone." When the masked threshold atfs is measured for masker A, the observed threshold is actually the result of the combination of two effects, the masking effect of masker Fig. 1, right panel) . Note that the modified power-law model with compressed internal noise, unlike the original version, displays a dependence of additional masking on MA and M s. Note, also, that, when the amount of masking produced by either masker in isolation is large, the predictions of the modified and unmodified power-law models are identical for the same P values (Fig. 1,  left panel) . Thus far, the comparison of the three nonlinear compressive models has focused on the case of MA = M s. The models, however, also make predictions for unequated maskers. The two remaining models were used to fit two additional sets of data drawn from studies of masking additivity In summary, the high-compression model and the modified power-law model with compressed internal noise provide a comparable description of the data on masking additivity for temporally nonoverlapping maskers and signal. While the latter model typically accounts for slightly less variance, it has one parameter rather than two, and the nonlinear transform is much less complicated. In Sec. IIl, the one-parameter modified power-law model of masking additivity is evaluated further for temporally overlapping maskers.
III. TEMPORALLY OVERLAPPING MASKER$
While the additivity of maskin is probably best evaluated using temporally nonoverlapping maskers and signal, many eases of interest do not meet this requirement. When the maskers themselves or the maskers and the signal overlap in time, then suppression may also be involved in the determination of masked threshold. Suppression of the signal by each masker is reflected in the masked threshold obtained with that masker. The important effect to consider when using temporally overlapping maskers is the potential suppression between the maskers. Two maskers adjusted to produce a masked threshold at the signal frequency of 40 dB SPL, for example, may not produce the same effects when combined in a temporally overlapping fashion because of the suppression of one masker by the other. To analyze the data on masking additivity for paradigms using temporally overlapping maskers and signal, two approaches can be pursued. The first approach is to select data for temporally overlapping maskers and signal in which intermasker suppression is not a factor. Suppression, for example, is minimal when the levels of the suppressor and the suppressee are equated (Houtgast, 1974; Sachs and Abbas, 1976; Shannon, 1976; Duifhuis, 1976 Duifhuis, , 1980 Humes, 1980 Humes, , 1983 . The second approach is to estimate the intermasker suppression for a given set of conditions and make appropriate adjustments in the effectiveness of individual maskers. Examples of both approaches will be presented.
Lutfi ( sion. Consequently, these data are reviewed in considerable detail here.
In the first experiment by Moore (1985) , signal and masker frequencies similar to those used by Lutfi (1983) were used, but individual masker levels were adjusted so as to produce equivalent amounts of masking at the signal frequency. To equate the effect of two maskers at the signal frequency of 2 kHz, the masker higher in frequency (2.2 kHz) had to be higher in overall sound-pressure level than the masker lower in frequency (2.1 kHz) in most cases. The 2.2-kHz masker would be expected to suppress the 2.1-kHz masker under these conditions. Moore ( 1985 ) reported only 5-7 dB of additional masking for the combined maskers, under conditions very similar to those in which Lutfi (1983) observed 10-12 dB of additional masking and attributed the difference to reduction of off-frequency listening. Intermasker suppression might account for a significant portion of the reduction in additional masking by altering the degree to which maskers are actually equated when combined. This is a very different interpretation of the results than that presented by Moore.
To evaluate the potential influence of suppression further, a simple rule was applied to estimate the amount of intermasker suppression in Moore's conditions. Amounts of masking adjusted for suppression were then used as inputs to the modified power-law model to determine the implications of potential suppression effects for estimates of additional masking. A two-part suppression rule was applied only in conditions in which the suppressor was higher in frequency than the suppressee. First, we assumed that suppression begins when the level of the suppressor exceeds that of the suppressee. Second, we assumed that the suppression proceeds at a rate that is dependent upon the frequency ratio between the suppressor and suppressee, as described by Sachs and Abbas (1976) and Shannon (1979) Moore's (1985) results for narrow-band maskers presented in broadband noise can be accounted for by assuming that the broadband noise plays a significant role as an additional masker, even though it is 10-15 dB less effective than either narrow-band noise. The parameter value required to account for the data is almost identical to the value required for combinations of two narrow-band noise maskers when suppression is assumed to occur in those conditions. In fact, with P = 0.275, the modified power-law model accounts for 98% of the variance in both Figs. 7 and 8.
Moore ( In summary, the modified power-law model with a parameter value of 0.275 provides a good description of all the data from the first experiment of Moore (1985) , if we make a simple assumption concerning intermasker suppression. While exceptions to the modified power-law model exist, the uniformity of the effects across studies of masking additivity suggests that a more peripheral mechanism, such as a power-law transform or similar nonlinearity, plays a significant role in determining the internal response to auditory stimuli. If that is the case, then approaches that could be used to modify listening strategies without altering peripheral processing are severely constrained. The functions in Figs. 2-4 , for example, suggest that additional stimuli commonly used to restrict listening should be expected to produce additional masking in their own right. Thus, while it is difficult to rule out central factors when evaluating the results of experiments that use multiple maskers, it is equally difficult to rule out peripheral effects of the type described here in studies that use additional stimuli as restrictors. Lutfi (1985) makes a similar point.
The primary problem with models of the kind described in this article is not their inability to describe and account for all masker interactions, but their abstractness and lack of uniqueness. Abstractness is a problem in the sense that additivity models typically are not presented in physiological terms and it is difficult to associate components of the equations with underlying perceptual or physiological processes. This is particularly true of the model proposed by Penner and Shiffrin (1980) and is a problem with the modified power-law model as well. We often assume a power law or similar nonlinearity as part of the transduction process (e.g., Goldstein, 1974; Zwislocki, 1974) and assume that variability in the transduction process is a major source of internal noise (e.g., Young and Barta, 1986). The model described here is not compatible with the second assumption in that the model requires •ompression of the input and the internal noise separately before addition. The implication is that the major source of internal noise may be more central than the transduction process. There is also the question of what specifically is being added at the physiological level. This is particularly difficult to specify for the combinations of forward and simultaneous masking encompassed by the modified power-law model because different physiological processes are assumed to underly different types of masking. The fact that the same combination rule provides a good account of these different combinations, however, is an important factor in efforts to relate psychophysical and physiological data.
Lack of uniqueness is a problem in the sense that there are an infinite number of nonlinear combination rules and, as we noted in discussing Table I , it may be impossible to decide among the better ones on the basis of the data. The extent to which a given rule can be described in physiological terms and the ability of the nonlinear transform to account for phenomena beyond additivity of masking are important considerations in evaluating models of the additivity of masking. At a minimum, the model described here simplifies the task of predicting the amount of masking to be expected •A quiet threshold of 0 dB SPL was assumed for this analysis. According to Lutfi ( 1988}, 
